Antifungal activity of tautomycin and related compounds against Sclerotinia sclerotiorum.
The potential of tautomycin to control oilseed rape stem rot was investigated in this paper. Tautomycin produced by Streptomyces spiroverticillatus strongly inhibited Sclerotinia sclerotiorum, which causes oilseed rape stem rot. Tautomycin showed great inhibition of the mycelial growth of S. sclerotiorum on potato dextrose agar (PDA) plates. The values of EC(50) and MIC were 3.26 × 10(-4) mM and 6.52 × 10(-4) mM, respectively. Tautomycin treatment also resulted in morphological abnormalities of S. sclerotiorum such as hyphal swellings and abnormally branched shapes, which were observed microscopically. Sclerotia of S. sclerotiorum soaked in the tautomycin solution for 24 h remained viable, but their ability to undergo myceliogenic germination on PDA plates was completely inhibited when the concentration of tautomycin reached 6.52 × 10(-4) mM. Tautomycin-treated oilseed rape leaves were found to have a low incidence of leaf blight caused by S. sclerotiorum. The activity of the protein phosphatase (PP) in S. sclerotiorum decreased by 41.6% and 52.6% when treated with 3.30 × 10(-4) mM and 6.52 × 10(-4) mM tautomycin, respectively. Cellular constituents also leaked from S. sclerotiorum cells incubated with tautomycin. The results suggest that the antimicrobial activity of tautomycin is due to the inhibition of the PP and then a change of membrane permeability. This paper also investigated related compounds that possess either a maleic anhydride or maleic acid moiety. Results showed 2,3-dimethylmaleic anhydride, diphenylmaleic anhydride and dimethyl maleate demonstrated significant activity against S. sclerotiorum. The values of EC(50) for these three compounds were 0.31 mM, 0.15 mM and 3.99 mM, respectively. The MIC values obtained for these compounds were 1.11 mM, 0.56 mM and 9.58 mM, respectively.